Background and aim: Self-care is an important tool in controlling pain in patients with rheumatoid arthritis. The aim of this study was to determine the use of the Orem self-care model on pain relief in patients with rheumatoid arthritis. Methods: This was a clinical trial performed on 60 patients with rheumatoid arthritis who referred to a rheumatology clinic in Karaj during 2013-2015 (30 patients in the control group and 30 patients in the intervention group), convenience sampling was done and subjects were divided into two groups randomly. Data collecting tools were a demographic questionnaire which consisted of 19 questions and the Numeric Pain Rating Scale. The data result was analyzed by SPSS version 19, using independent-samples t-test and Chi square test. Pvalue of less than 0.05 was considered significant. Results: The mean age was 44.63±10.65 years, 90% were married and 35% had a high school diploma. The results showed a significant difference in three measures of pain in the intervention group (p=0.001), while in the control group, this difference was not significant (p=0.59). Conclusion: According to the results, the Orem self-care model is effective in reducing pain in patients with rheumatoid arthritis Therefore, applying the Orem self-care model is recommended to promote and maintain selfcare behavior in patients with rheumatoid arthritis. Trial registration: The trial was registered at the Iran Registry of Clinical Trials (http://en.irct.ir) with code IRCT2014052517840N1.
Introduction
Rheumatoid arthritis is an autoimmune and systemic disorder that affects 2% of the adult population worldwide (1) . The disease targets the age group of 35-50 years and women are 2.5 to 3 times more likely to be affected compared to men (2) . The most important and widespread symptom of this disease is pain (3) . Pain is the main concern of patients with rheumatoid arthritis, and therefore is the main concern of health care providers (4) . Pain is the most important criterion in quality of life and is one of the determinants of disability in rheumatoid arthritis as along with self-esteem, fatigue, depression and motor limitation which are some of the outcomes of pain (5) . Arthritic pain is a very complex phenomenon that has not been well investigated, and pain due to rheumatoid arthritis is the most common reason for referral to a doctor and follow-up of medical care (6) . Pain, despite the impact on the patient's assessment of the condition, can also affect the physician's assessment of the health status, functional disability and the use of medications (7) . Pain is a major problem for these patients, and existing pain can predict future pain and disability (8) . Over the decades, researchers have identified the reduction of pain, inflammation and joint swelling as the main goal of care for these patients, and believe that achieving this goal will maximize the functional ability and social activities of these patients (9) . The pain caused by rheumatoid arthritis causes physical, psychological, and economic disability, and pharmaceutical, physical and surgical interventions are often incapable of controlling pain and these patients are forced to live with this pain prolongedly (10) . Medical research is involved in the study of the causes of pain reduction and control, but self-care is significantly recognized as an important tool in pain control in patients with rheumatoid arthritis (11) . Assistance to patients with rheumatoid arthritis is possible through self-care improvement. (12) . Empowering people experiencing chronic pain by using self-care methods is more effective than other methods (13) . Patients with rheumatoid arthritis can be responsible for managing their symptoms daily in the home and for a long time, and self-care education is one of the non-medical aspects of managing the disease (14) . Considering the various methods and medications used to relieve the signs and symptoms of the disease, especially pain in patients with rheumatoid arthritis, which causes side effects and costs, it is important to find a method involving the patient spending less and increasing the treatment that reduces stress and anxiety, and increasing the potential ability of the patient (15) . Since the maintenance and promotion of health have been more important than treatment in recent years, the role of the nurse has also changed and there is more focus on the concept of self-care (16) . The concept of self-care was first introduced by Orem. Orem believed that the patient's ability to carry out daily activities of life and establish a state of non-dependence on others depends on the nurse's skillfulness (17) . According to the Orem model, when self-care is unable to provide own self-care needs of patients, we need nursing systems to maintain health. In this model, three types of care system are designed based on needs and deviations from patient health: wholly compensatory system, partly compensatory system, and supportive-educative system (18) . In order to minimize the heterogeneity of self-care in rheumatoid arthritis patients, many interventions in this area should be conducted and analyzed and more attention should be given to the content of self-care programs (19) . In Iran, two studies have been done on the effect of acupressure (20) and aerobic exercise (21) on pain control in RA patients, none of which were based on the pattern. Therefore, the present study was aimed to determine the effect of the Orem self-care model on the pain of patients with rheumatoid arthritis.
Material and Methods

Trial design and participants
This study was a randomized clinical trial that was conducted from February 2, 2013 to January 11, 2015. This clinical trial was performed on 60 women with rheumatoid arthritis who referred to the Dr. Akhyani Rheumatology Clinic in Karaj. Considering 25% attrition for each group, 30 subjects were selected for the control group and 30 subjects for the intervention group, convenience sampling was done and subjects were divided into two groups randomly.
Selection criteria
The DAS28 is a measure of disease activity in rheumatoid arthritis (RA). DAS stands for 'disease activity score' and the number 28 refers to the 28 joints that are examined in this assessment. In order to match the control and intervention groups, random allocation method was used. A list of all patients with rheumatoid arthritis referred to the center who had the inclusion criteria of being female patients diagnosed with moderate severity of rheumatoid arthritis (based on DAS28 tool) according to American college rheumatology criteria, in an age group of 20 and 60 years, and having reading and writing literacy, were provided with a specified number and then using the random numbers table, the samples were randomly selected into two groups. In order to control the confounding variable, matching was used (all patients were female). It was also mentioned that women are three times more likely to suffer from RA than men, which was the reason for conducting this study on women. Figure 1 shows the summary of the selection, allocation into intervention and control groups, follow-up, and analysis of the study (CONSORT 2010 flow diagram). 
Interventions and data collection
Data collecting tools were a demographic questionnaire consisting of 19 questions and a Numeric Pain Rating Scale that was numbered from 1 to 10, and zero was considered as non-pain, 1-3 mild pain, 4-6 intermediate pain, 7-9 severe pain and 10 unbearable pain. The validity and reliability of this tool were internationally defined in most countries (22, 23) . In Iran, this tool has previously been used and its validity and reliability have been measured (24) . As can be seen in the ethics section of this study, the needs of patients included: self-care needs (general needs, growth and development, deviation from health), self-care capacity in the field of knowledge, attitude and skill, and reduction or defect in self-care which were studied using a form assessing self-care ability of patients with rheumatoid arthritis, and the most important needs of self-care were listed. After examining the self-care ability of patients, 19 subjects were in the support -educative system and 11 subjects in the partly compensatory system. In the planning phase, some topics were considered such as 4 sessions of theoretical and practical training for 1 to 2 hours in the field of self-care behaviors in relation to rheumatoid arthritis, joint protection methods, types of exercise, principles and correct food patterns, methods for prevention of disease recurrence, methods of pain control, strategies for stress management and progressive anxiety and progressive relaxation under the supervision of the physician, and the newest books and articles in two supportive-educative and partly compensatory systems and in accordance with the needs, studied on the basis of the Orem model in patients with rheumatoid arthritis. The number of sessions varied for each patient. In the implementation phase, some topics were considered such as mental support and encouragement of clients, guidance by providing educational pamphlets at the end of each session, follow up on self-care behaviors by telephone at intervals of each week or every two weeks and using a self-care checklist in the field of nutrition, exercise and relaxation, as well as providing a suitable home environment by participating family members in educational sessions. During this three months, the researchers were in the clinic on Monday of every week to fix possible difficulties of samples, additionally, the researcher's contact numbers were given to clients to take action if they had a problem or question. Self-care behaviors based on the Orem model were used by the intervention group for three months. However, during this period, the control group was only treated according to the current protocol by a rheumatologist. The final phase was evaluation which was conducted by interviewing and questioning the trained subjects of three months, reviewing the self-care checklist and completing Page 6887 the Orem self-care empowerment form, and the severity of pain was recorded every two weeks. The severity of pain was compared before the intervention, one month after and three months after the intervention. After the end of the study, all the training materials were delivered to the control group as a training package.
Outcomes
The primary outcomes of this study were information obtained from the demographic data and the severity of pain in the two groups of intervention and control. The secondary outcomes of this study were the effect of the implementation of the Orem self-care model on reducing the pain of patients with rheumatoid arthritis.
Sample size
The calculated sample size was 60. This sample size was calculated using Pocock's formula (25) , and based on the results of previous studies (22), 22 subjects were considered, and taking into account 25% attrition for each group, 30 subjects were considered.
Randomization and blinding
Sampling was convenience and random sampling method was used to control the situation for the control and intervention groups. For this purpose, a list of all patients with rheumatoid arthritis referred to the clinic, which had inclusion criteria were provided with a specified number, and then using the random number table in the statistics books, in which the numbers were written, but did not follow any particular pattern, the sample was selected and randomly assigned to two groups. The randomization was done by one of the researchers who was not involved in the participants' treatment. This study was single blinded, and the participants did not know which of the two control or intervention groups they belonged.
Statistical methods
After collecting the data, the data were analyzed using SPSS version 19 software, descriptive and inferential statistics including independent-samples t-test for mean differences between groups, Chi square and repeated measure for mean change of numeric variables in different times. The two-tailed value of p < 0.05 was considered as statistically significant. Also, before performing the statistical analyses, the normality of the variables' distribution was examined using the K-S test. . In order to observe ethical issues in this study, informed written consent was obtained from all participants and they were free to continue or discontinue the study at any time and could be excluded from participation in the study without being deprived of further health care. Participants were also assured that all demographic information and their responses were kept confidential and the names of the participants in the research would only be known to the researcher and would remain confidential. For anonymity, participants could use numeric codes instead of their names. Regarding the effectiveness of Orem's self-care pattern in severity of pain, after the end of the study, all the teaching materials were delivered to the control group as a training package.
Research ethics
Results
The results of this study in 60 women with rheumatoid arthritis showed that the mean age of the participants was 44 years (44.27±11.35) and 78.3% of them had sufficient income, 90% were married, 35% had a diploma and 40% were under diploma, 43% had more than two children and the mean duration of rheumatoid arthritis was 9.1 years. Regarding occupation, 73.3% were housewives and 18.3% were employed. CRP was positive in 60% of participants and the mean ESR was 16.5. There was no significant difference in the demographic characteristics of the two groups (Table 1) . Repeated Measures showed that the mean pain in the intervention group was significantly different one month and three months after the intervention compared to before intervention (p<0.001). The mean pain in the control group was not significantly different one month and three months after the intervention compared to before intervention (p=0.59) ( Table 2) . 
Discussion
The most important and widespread symptom of this disease is pain (3). Pain is the main concern of patients with rheumatoid arthritis and therefore is the main concern of health care providers (4). Medical research is involved in the study of the causes of pain reduction and control, but self-care is significantly recognized as an important tool in pain control in patients with rheumatoid arthritis (11) . In the study of Barlow after the implementation of self-care by patients with arthritis, their ability to manage pain and other symptoms of the disease increased and the pain of patients decreased (14) . In the study of Loring et al., a 6-week self-care program of arthritis was more effective than a 3-week program, and this program was effective in increasing the knowledge and control of pain in these patients (25) , and another study showed that after self-care behaviors, the pain rate of patients with rheumatoid arthritis decreased by 20% (26) , so were consistent with our obtained results. In the study of Warsi et al. a self-care program, which included self-management, self-care, self-efficacy, and education in patients with rheumatoid arthritis and osteoarthritis, contributed to reducing the pain and disability of these patients, which was consistent with the results of the present study (26) . Miaskowski et al. also concluded that the application of psychological intervention, including nursing coaching within the framework of self-care, could improve the pain of the disease (27) . The study of Cherkin et al. showed that after the implementation of the arthritis self-management program, patients' ability to manage pain and other symptoms such as fatigue increased and their pain was reduced, which was consistent with the results of the present study (28) . Warsi et al., in another study, also showed that among 71 interventional studies (review articles) on the impact of self-care education in chronic patients, self-care education had a main role in reducing the symptoms of chronic diseases, especially pain (34) and Shariff et al. also declared that self-care can control the chronic pain of rheumatoid arthritis and create a positive sense of well-being (11) . In the study of Cherkin that compared Chinese acupuncture and massage therapies and self-care education in patients with chronic lumbar pain, the results showed that self-care education, more than acupuncture and massage, had a role in controlling symptoms and reducing their pain. (28) . However, in the study of Sherman et al, a randomized trial of yoga, stretching, and self-care for chronic back pain, showed that yoga and stretching were more effective than the self-care booklet in reducing pain and other symptoms of these patients (29) . Fitzcharles revealed that patients with rheumatoid arthritis are more likely to be afraid of side effects of drugs, fear of drug addiction, fear of drug interactions, fear of concealment, and aversion to overdose, therefore refrain from taking the drug to control their pain, and most patients considered fear of side effects as the most important barrier to not taking medication (30) . Behbahani et al. also concluded that self-care and acupressure training was more effective in reducing dysmenorrhea pain than ibuprofen tablets (31) . Therefore, in order to reduce pain and other symptoms, and as a result of improving the quality of life of these patients, non-pharmacological methods should be used. One of these methods is self-care education because the self-care concept is very important for health promotion. Nursing strategies are practical guides for nurses and one of the most widely used is the self-care Orem model and the use of the Orem model in a variety of conditions such as rheumatoid arthritis can be very suitable (32) . Obviously, self-care has a positive effect on patients' autonomy and it can empower patients with rheumatoid arthritis to have better control on their disease complications, and it also affects patients firmly in their care and helps them to choose and make decisions, since most patients prefer their strategies more than their doctor's advice and guidance to manage their chronic illness. But what should be considered is the nature of the program, which is based on the needs of the patient, as this model increases the motivation and desire of the patient and family and makes them more capable. The present study also showed that the implementation of a self-care Orem model based on the educational needs of patients was significantly effective in reducing their pain. One of main limitations in this study was the individual differences among studied units in terms of response to questionnaires, education of learned topics, and the application and continuation of self-care, which was not controllable.
Conclusions
The results showed that the Orem model could play an effective role in reducing the pain of patients with rheumatoid arthritis. The usefulness of the findings is that, since this model is designed to suit the needs of patients and has the greatest involvement of the patient, as well as the transfer of responsibility to family members in specific cases, it is suggested that it can also be used in other chronic diseases. A complementary research on the application of other nursing patterns to patients with rheumatoid arthritis with a clinical trial can be a good route for further research on this topic.
